














































































research	topic	 is	 to	develop	a	new	structure	of	 the	microplasma	 jet	array	with	possible	capabilities	 to	
ignite	flowing	air	 into	plasma	species.	The	reason	why	such	devices	are	of	 interest	 is	because	they	are	
environmentally	convenient	by	utilizing	ambient	air	as	the	gas	input,	meaning	they	can	be	used	without	a	
chamber	of	pure	gas.	The	motivation	for	this	project	is	to	use	the	air	jet	array	as	a	novel	treatment	method	
























































electrode.	 The	electrodes	 are	 individually	 ballasted	using	 a	 510	 kW	 resistor	 and	 are	used	 to	 treat	 the	
surface	of	a	polyvinyl	chloride	(PVC)	substrate	[7].	The	results	from	this	experiment	highlight	that	the	jet	
array	 have	much	 improved	 spatial	 and	 temporal	 uniformity	 of	 the	 plasma	 jets	when	 treating	 uneven	
surfaces	compared	to	that	of	a	single	 jet.	Figure	1.4(a)	and	Figure	1.4(b)	compare	the	optical	 intensity	



















tubes	are	 inserted.	 Figure	2.3	 also	 shows	an	array	of	holes	of	 larger	diameter	 spaced	 in	between	 the	
polyimide	tubes.	These	larger	holes	are	used	to	align	with	the	crosses	on	the	polymer	spacers,	shown	in	
Figure	 2.4,	 allowing	 uniform	 positioning	 of	 the	 polyimide	 tubes.	 The	 length	 of	 each	 tube	 is	 cut	 to	


















































using	 a	 Keysight	 DSO5054	Oscilloscope.	 The	 optical	 emission	 spectrum	was	 recorded	 using	 an	Ocean	
















2.5	 kV,	 3.0	 kV,	 and	 3.5	 kV.	 	 The	 current	waveform	 is	 described	 by	 a	 triangular	 displacement	 current	















































has	 shown	the	 jet	array	 inactivate	a	 lawn	of	E.	 coli	within	 seconds	of	 contact	 to	 the	 jet.	The	 jet	array	
structure	presented	in	this	report	furthermore	presents	the	possibility	of	plasma	excitation	using	air	as	
the	gas	feedstock.	Excitation	using	air	is	a	significant	advantage	compared	to	the	jet	arrays	demonstrated	
in	past	literature	due	to	the	gas	environmental	availability	on	Earth.	However,	further	results	and	tests	
must	be	collected	to	conclude	this	capability.	
	
	 	
	14	
References	
[1]	 K.	Becker,	K.	Schoenbach	and	J.	Eden,	"Microplasmas	and	applications",	Journal	of	Physics	D:	
Applied	Physics,	vol.	39,	no.	3,	pp.	R55-R70,	2006.	
[2]	 K.	Tachibana,	"Current	status	of	microplasma	research",	IEEE	Transactions	on	Electrical	and	
Electronic	Engineering,	vol.	1,	no.	2,	pp.	145-155,	2006.	
[3]	 K.	Becker,	K.	Schoenbach	and	J.	Eden,	"Microplasmas	and	applications",	Journal	of	Physics	D:	
Applied	Physics,	vol.	39,	no.	3,	pp.	R55-R70,	2006.	
[4]	 J.	Eden	and	S.	Park,	"Microcavity	plasma	devices	and	arrays:	a	new	realm	of	plasma	physics	and	
photonic	applications",	Plasma	Physics	and	Controlled	Fusion,	vol.	47,	no.	12,	pp.	B83-B92,	2005.	
[5]	 O.	Sakai,	T.	Sakaguchi	and	K.	Tachibana,	"Plasma	Photonic	Crystals	in	Two-Dimensional	Arrays	of	
Microplasmas",	Contributions	to	Plasma	Physics,	vol.	47,	no.	1-2,	pp.	96-102,	2007.	
[6]	 P.	Sun,	H.	Chen,	S.	Park,	J.	Eden,	D.	Liu	and	M.	Kong,	"Off-axis	chemical	crosstalk	in	an	atmospheric	
pressure	microplasma	jet	array",	Journal	of	Physics	D:	Applied	Physics,	vol.	48,	no.	42,	p.	425203,	
2015.	
[7]	 Z.	Cao,	J.	Walsh	and	M.	Kong,	"Atmospheric	plasma	jet	array	in	parallel	electric	and	gas	flow	fields	
for	three-dimensional	surface	treatment",	Applied	Physics	Letters,	vol.	94,	no.	2,	p.	021501,	2009.	
[8]	 X.	Zhang,	M.	Li,	R.	Zhou,	K.	Feng	and	S.	Yang,	"Ablation	of	liver	cancer	cells	in	vitro	by	a	plasma	
needle",	Applied	Physics	Letters,	vol.	93,	no.	2,	p.	021502,	2008.	
	
	
	
